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APPENDICES 




1.1 importance of science Education 

The modern civilisation is a scientific civilization This is an 
age where the modern society is completely drawn into the scientific 
environment, and science has become an integral part of our life and 
living The wonderful achievements of science have glorified the 
modern world Great advancements of science and technology and the 
use of these scientific achievements in promoting the well-being of 
mankind has revolutionised our life style and also brought about 
tremendous changes in our way of thinking, attitude, outlook etc 
science has brought about sea change in important aspects such as 
health, communication, transportation, engineering, industry, 
agriculture, medicine, energy etc Science is considered as an important 
subject in school curriculum because the man's future depends to a 
large extent on scientific advances and development of productive 
activity 


Teaching of everyday science for every body has become 
an unavoidable part of general education Science inculcates certain 
special values peculiar to it and which no other subject can provide It 
is a part of liberal education Besides satisfying the usual needs, its 
inclusion as a subject in the curriculum promotes certain values such as 
intellectual, cultural, moral, aesthetic, utilitarian as well as vocational 
values Science learning provides training in scientific methods and also 
helps to develop a scientific attitude of mind among the learners 
Science is now a compulsory subject in every system of school 
education right from the elementary stage 
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The real significance of science was never realised till the 
beginning of the nineteenth century and that is why we see that 
science had no place in the school curriculum during the ^arlier days} 
science was never a course of regular study either in universities on m 
schools Since the beginning of the eighteenth century, however, a 
number of societies were formed in Europe and individual efforts were 
made for the popularisation of science Such efforts have a long history 
beginning with Roger Becon of the thirteenth century to Franet Bacon, 
Gilbert, Tyndall, Huxley, Faraday, Armstrong and others who made 
efforts to popularise science All India Seminar on science Teaching held 
at Taradevi (1956) Idea of general science was introduced as a 
compulsory subject in primary, middle and also elementary level 


In society, learners who undergo school education need 
not become experts in science, but all of them will have to live as a 
member of the modern society Every individual must be given a 
I general education] in science so that he is able to live intelligently in this 
technological world Since science has become a part of contemporary 
culture we must teach science to all citizens (as part of general} 
education 


To meet the demands of the modern times, students can 
not continue to learn the sciences as compartmentalised disciplines like 
physics, chemistry and Biology that have little relation to each other or 
to man’s place in the modern world 
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1.2 integrated Approach to Science Teaching 

Science has long been taught in different branches such as 
physics chemistry, Botany, Zoology etc in a compartmentalised way 
Each subject was taught separately and in isolation without bringing any 
correlation on integration between them However in the later half of 
this century a new concept of science, with a completely compounded 
curriculum of all major branches has been evolved and courses were 
developed in integrated science (general science) 

The first major International conference on the teaching of 
integrated science, sponsored by UNESCO, was held in 1968 in Dnoujba 
(Bulgaria) in cooperation with the international Council of Scientific 
Unions (ICSU) committee on the Teaching of Science 

Five main conclusions that emerged from it are 

i Teaching of integrated science contributes towards 
general education emphasizes the fundamental unity of 
science and leads towards an understanding of the place 
of science in contemporary society 

ii It avoids unnecessary repetitions and permits the 
introduction of intermediate disciplines 

hi The extent of integration and the balance between 

integration and coordination will depend on the age of the 
students, the type of educational institutions and local 
conditions At early stage of elementary education a totally 
integrated course in experimental science is desirable 
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iv Science is an important part of elementary education, 

particularly in arousing scientific curiosity and developing 
scientific attitudes and skills 

Another major conference for development of education 
in integrated science was held in Nijmegen (Netherlands) in 1978 which 
was organised by the international council of Associations for Science 
Education (ICASE) in collaboration with UNESCO. 


The nextsignificant international conference on integrated 
science teaching took place in Bangalore (India) in 1985 It was organised 
by ICSU-CTS and its major aim was to identify practical ways in which 
education m science and technology can contribute to national 
development Eight ares selected for the conference were food and 
agriculture, energy resources, land, water and mineral resources, health, 
industry and technology the environment, information transfer, 
technology and ethics and social responsibility 


The most recent international gathering concerned with 
integrated science took place in Canberra (Australia) in July 1988 It 
made distinction between 'Integrated' science and 'multidisciplinary' 
Science 


An integrated approach to scientific endeavour often 
characterizes the highest level of research, where the work involves the 
efforts of two on more specialists or teams of specialists having 
different disciplinary backgrounds and training The results resemble a 
chemical compound, where the individual constitutelon)elements can 


no longer be recognized or physically separated 
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With the spread of 'education for all' and the growing 
awareness of the role and importance of science in modern world it is 
not surprising to find the teaching of science gaming prominence in 
schools 


Thus the number of science course avaiiablfTaTthe primary^ 
or elementary level haT~cjrow^ IViost of them use 

environment as an important source Many of the integrated science 
courses developed for secondary schools reflect aspects of science and 
society Some of the courses incorporate technology but majority still 
concentrate on two or more usually all three of the traditional branches 
of science (i e Biology, Physics, chemistry) 


The impact of computer and information technology is 
quite evident in some courses of integrated science But the extent of 
the use of computers and suitability of the software deserve closer 
study especially in relation to the whole range of practical activities 
undertaken by students 


The mam characteristics of an integrated science(roarsejbre . 
i It is free of any traditional boundaries of different branches of 
science 

n it is useful as a general education for every individual 

in It covers every day science for every body 

iv It helps^ommonm^in understanding his environment and help 


him to face his daily problems with confidence and solve them 
successfully 
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Now this integrated science subject has developed with a 
view to give a unitary knowledge of science as a whole Pupils of 
elementary classes should not get this idea that various branches of 
science are like water-light compartments Science should come as one 
complete subject before the eyes of the children 


On the basis of above remarks and recommendations about 

General Science, a (fellmg^ emerged in the whole country that the 

experiment of General science has failed and this subject now be 

replaced by disciplinary science i e physics, chemistry and(prologue 

consequently The National Council of Educational Research and Training 

(NCERT) launched_a new experiment of replacing general science at 
< ~~ ' 

middle school stage i e class VI,VII,VIII 


Again there has been re-thinking and re-experimentation 
of the subject and the disciplinary sciences are being replaced by 
integrated science curriculum for class VI to Vlll 


The curriculum has been developed with a view to 
integrate science with the environment of the child rather than 
presentinc^o^artificial integration of disciplines The children with the 
back ground of science of primary level would find the (caus^ as a 
continuation of their earlier knowledge Moreover, the children, would 

T~ ----- 

be able to participate in the in day to day activities more effectively 
^he)would emerge as persons acquainted with science and 


the fundamental unity of scientific principles operating in the 
environment 
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1.3 Rationale Behind the Study 

Universalization of elementary education is one of the 
highest priority programmes of the government of India Every effort 
is being made to achieve the targets set in the various states in this 
regard Consequently, educational facilitie^r^tremendouslv expanded 
and have definitely helped in making elementary level education more 
easily accessible to a larger section of population But it has not yet 
taken full care of the universal enrolment, universal participation 
(retention upto the completion of elementary level) and of universal 
achievement which are equally important parts of the programme 


Lack of relevance of the curriculum and prevalent routine 
methods of instruction and evaluation which tend to lower the 
motivation for learning on the part of the child are some of the reasons 
for our failure in this regard science which forms an important 
component in( l upper class e^)(Class VI, Vll, Vlll) of elementary education 


is taught in a routine manner-creatmgVbo reing yor the teachers as well 
as the pupils It is neither activity based nor makes learning joyful 
Cunden) this back ground, we are making an attempt to find out an 
alternate approach (model) to science teaching in classes VI, Vll and Vlll 
The proposed approach follows the guidelines of NPE (1986) and is in 
terms[ witi) umversalisation of elementary education that(teIls^ducation 
should be child centred, joyful, inventive and satisfying learning activity 


1.4 statement of the Problem 

The study may be statec{amunbej "An Integrated approach 
to science teaching at elementary level (Class VI,Vll,Vlll) Development of 
a model" 
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1.5 Objectives of the Study _ 

i To idertify the areas of competence\to be taught)through 
science teaching at elementary level 

ii Development of selected model lessons keeping the 
competency criteria in view 

in Validation (assessment of advantages and effectiveness) of 
the model lessons in terms of development of desired skills 
in pupils as compared to traditional methods of teaching 

iv To study the feasibility of the strategy in terms of time and 
cost 

1.6 Research Questions : 

i How effective is the traditional method of teaching science 
at elementary level and what change does it bring in the 
knowledge and behaviour of the pupil f 

ii How far the traditional method of teaching is activity 
based, child centred and environmentally oriented ^ 

in Does it make science learning joyful and help in retention 
and day-to-day application of the experiences? 

iv is there any alternate method or approach to traditional 
method of science teaching If so what it is and how far it 
takes care-of the points raised above ? 

1.7 Hypotheseslbehincythe Study 

i Traditional method of teaching science at elementary level 
does not make science learning joyful 

ii The proposed model will have no impact in terms of 
behaviour, learning experiences and achievement of the 
pupils 




II. CONCEPTUAL FRAMEWORK 


An integrated approach to science teaching is an activity, 
in which one creatively and imaginatively uses himself and his 
knowledge to promote the learning and welfare of others Teaching has 
also been seen^ythem^as a creative and imaginative activity instead of 
a sheer mechanistic way of influencing human behaviour 


Innovative science education needs to more forward) on 


the notion that the Integrated science teaching of today i s the sc ience 
oftomoiroy^ and it is necessary to engage our students fully with the 
highly motivating transcende ntal f orces that are increasingly playing^ 


part in peoples everyday lives one 


such\ 


curriculum strategy can be 


used to unpack the values, attitudes, methods and claims of any’ 
scientific investigation, providing teaching model, providing ample^ 
material for elaborating the role of consciousness for students 


The evidence is accumulating that children benefit from 
integrated approach to science teaching at elementary level and 

positivel y to c hange the world ,, the introduction of this perspective into 
science education can spark renewed inventiveness and creativity 


generating\morajjsolutions to pressing human problems of food, 
energy, ecological destruction and environment and dehumanization 
and can create a world living (woeful in harmony with itself 


Universal retention and universal achievement in 
elementary education can not be attended unless effective instructional 
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strategy is foundout In science teaching at elementary level, we 
proposed to try out a model (Fig 1) that may be more effective 



in traditional teaching course, a lecture (^given^avmc^ 
different components followed by whenever possible laboratory 
exercises and activities Traditionally laboratory experience and/or 
activity is considered a (supplem ental) part of a lesson and (is primary ) 
used as a verif ication of materials presented in the lecture 


In xthe)contrast in the proposed model, laboratory 
'experiences are viewed as an integral part of lessons The model as 
already said has got three phases 


★ 


Exploration phase 
Concept introduction phase 
Concept application phase 
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in/explanation) phase, the topics shall be introduced looking into local 
environment, lear ne^ne edTet^ The laboratory experience^activities 
are either used in the exploration phase as a vehicle to develop 
concepts of vocabulary on in the concept application phase as a means 
to enhanc^^i expand concept development 


Problem solving or inquiry approach can be used also ’ 


) 


in concept introduction phase the topic is discussed in 
detail with the help of teaching aids, charts, tables, diagrams, graphs, 
slides, topics etc 


Diagrams, tables and charts give a visual representation 
and/or summary of factual information A diagram (CisuaH^ illustrates 
facts, {c oncep t^or generalizatiorp Table provides a large amount of 
information in a condensed GrorrThA graph illustrates statistical 



information in a single way A chart visually illustrates large or small 
amount of information However teacher has cleat] objective at concept 


introduction phase. 


After concept introduction phase, the concepts are used 
in different situatior?to solve problem thus help to retain it for longer 
duration Even during concept application phase the students can re¬ 
examine the expediences from exploration phase Evaluation is 
continuous and( occurs) in all three phases To work out effectively, 
teaching of lessons must flow from one 'co mplete lesson to anoth er 
lo oking(tq)the similarities andh orizontal transf erTstu dents see teacher 
as a resourceful guide Instead of a!purveyor)of information 
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Recent shift from teacher centred teaching to learner- 
controlled learning has made a meaningful impact in the education of 
adolescents integrated approach to science teachi ng^ proce sg) which 
covers the fmddle of the schoohngjblends the advantages of teachers 
knowledge and students motivation 




111. REVIEW OF LITERATURE 


The First Internationa! Symposium integrated Science 
Teaching was held in 1967 ifn^Lausrine^^T|o^^^)bY at^rouja^Bulgaria in 
1968 sponsored by UNESCO Consequentlvjntegrated Science teaching 


has (v ariou sly) been advocated at warious time ylFox et al 1967, Roma, 
1987, Talundar, 1993, Yogamorthi 1996) as it provides pupils with 
opportunities to develop wide range of skills that is useful m^utur^iife 


The environment is now generally accorded greater-"^ 
significance than in 1968 The past ten years have seen a considerable 
increase in the ( member ) of study units on environmental themes, 
particularly lor integrated science courses. The energy, balance in 
nature, water, life processes, microbial world conservation of natural 
resources etc have gamed^dditional connotation ^ it is this fact that has 
made these topics so attractive for interdisciplinary science teaching 
(Dorner 1980, Dorner et al 1983) 


?( proujba ) 


conference recommends/solely/ integrated 


science teaching with plenty of experimentation for the first year of 
secondary schooling i e in the 10 to 13 year age group For the 15 to 19 
year age group science course should only be integrated for those 


pupils who do not intend to follow careers in science The^offei/should 
then be introduced tcCTndrvidual disciplines^ 


in the past two decades, scien'ce teaching has given pupils 
more scope to engage in experiments and other skill-intensive activities, 
fact which has possibly helped in arousing curiosity though there is no 
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evidence to prove on disprove this A meta-analysis of 57 studies^an 


activity-based elementary learning (Breddermann 1983) indicated, 
however, that creativity, language and understanding of science 
processes have improved appreciably 


Many attempts at developing integrated curricula in the 
last 20 yearsfstand out)from science concepts A principal source of this 
work was the synopsis by Bruner (19S2) A concept with a certain degree" - , 

j 

of abstraction and generality allows new experiences to be integrated 
and creates possibilities for interpretation 


Certain of the development in so-called Third world 
countries since 1968, however were p robably not anticipated at the 
beginning colloquium A large number of nutrition, health and 
environment programmes have used schools and often science lessons 
as a vehicle Dental hygiene, vitamin supply, water purification and plant 
cultivation have become topics of science teaching in many African, 
Asian and Latin American countries (Cohn 1977) However inspite of its 
importance, very little attention has been paid in this direction Madhee 
(1978) and Desai (1986) Surveyed 460 higher primary schools of Karnataka 
and found than though text books are very attractive and suitable, the 
climate for motivation for teaching and learning of science was not 
there Rajput (1978), Madhke (1978), Singhal (1983) from wide survey 
found teaching of science without practical/lons, and teachers confining 
themselves to the syllabuses 


The term integration has been used in two different 
sources^with reference to the elementary-school science program it has 
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referred to instances in which science has been combined with 
mathematics, geography or other areas of the elementary school 
curriculum and taught as part of a core The term has also been used in 
the sense that enrichment materials in such areas as conservation, 


health and safety are integrated with the [ordmar y^scie nce cont ent) For 
enrichment, materials have been drawD^frem-5-uctirepresentatiye areas 
as industry, conservation and radio^Clidden, 1953) 


There are four basic teaching methods currently employed 
in teaching science in the elementary school These are (a) the incidental 
method (la) definitely planned unit (c) subject core units (d) science 
concept units (Russell, 1939) In gene ral current opinion seems to favour 
the teaching of science based onl broad unit concept^ n which a variety 
of instructional aidsand experiences are provided Jayceand Weil (1980) 
developed more than 20 models which were grouped on the basis of 
their'chief emphasis the way they approached educational goals and 
means They have classified models into four families-information 
processing models, behaviour modification models, social interaction 
models and personal models, information processing models (mare an ) 
orientation towards the information processing capability of students 
and ways they can improve then)ability to master information Various 
models of this family are Inductive thinking inquiry model, scientific 
inquiry model inquiry training prodel, concept attainment model, 
cognitive growth model and the advance organizer model 


Social instruction models emphasize the relationships of 
the individual to s ocie ty and ^o' other persorfa Among models falling 
under this category are the group investigation models, Social inquiry 
model, laboratory model, role playing model etc 
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Personal models share anorientation towards the individual 
and the development of selfhood. Among models of this family are the 
non-directive teaching model, awareness model, conceptual systems 
model 


Related to models of teaching, the first study completed \ 
in 1983 by Chitriv at Nagpur while at M Ed level it was conducted in I 
1979 by Buddhisagar at Indore In short studies relating to teaching and 
training aspects of models of teaching include induce advance 
organizer model (Buddisagar, 1979; Malik, 1985, Panda, 1986, senapati, 
1986) 

The inquiry Training model (Dubey, 1986), the concept! 
attainment model (Kumana, 1985; Pam, 1985) the cognitive growth 
model (Senapaty, 1985) have been investigated where m teaching has 
been done with the help of models of teaching 

in few experimental studies, researches havejust compared 
different methods of teaching of science, Guided activity (Sharma, 
1978), use of motion pictures (Madhu, 1978), environmental approach to 
science teaching (Exemmal, 1980, Despunn, 1984), use of science kits 
(Sivadasan, 1981), modular approach, Hopper, 1982), education through 
toys (Shastry, 1982), system approach (Anjaria, 1984), use of filmstrips 
(Brave, 1980) have found them more effective than the traditional 
methods of teaching Thus in all these studies, only one method has 
been stressed leaving the other ,[either learning activity, a conc ept^ 
(d evelopment or its application^'In the proposed model of teaching 
there are three phases, exploration phase, concept introduction phase, 
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and concept application phase Evaluation was at each stage There 
^jerh environmental bias at exploration phase to identify problem with 
local interest/impact) Findings of this study are likely to provide impetus 
to science teaching which needs to be activity based and joyful 
learnmg-thus enhancing retention and achievement in elementary 
education 




IV. DESIGN OF THE STUDY 


a.i Methodology 

For many years there has been a growing concern that the 


(level of elementary education) in science teaching is deteriorating 



continuously Most children do notyenacted) the expected levels of 
learning out comes in their knowledge and understanding of various 


subject areas The learners'rreit-her'enjoyThe'teaching of teachers nor 


enjoy learning by themselves They get bored in -class room) science 
teaching They are treated as merely passive listeners it is expected that 
every child should attend the specified competencies by the end of 
each class (VI,VII,VIII) It encourages specific changes in the teaching 
learning process by making them, involved in the process of learning 

The purpose of this experiment was to identify the areas 
of competency to be taught through integrated approach to science 
teaching at elementary level 


The study was started with survey followed by experimental 



appr oach ^In normative survey elementary school teachers in 
Bhubaneswar were asked((o know)the instructional strategy they 
follow in science teaching' 


Instructional materials were prepared keeping the model in view 
Two topics were selected from class VI,VU,VIII (test) books 
(^andomi^ 
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★ The prepared materials were tested in three schools one CBSE 
english medium school and the two state school-taughj in 
regional (Oriya) language in each school and in each class there 
were two groups, an experimental group and the other control 
group The two groups in each of these classes were paralled with 
respect to theirilmea^age previous achievement and sex The 
population size in each group varied between 10 to 30 

r —X /' ■ 'X 

The developed materlallwei^ tried out as per the $eep> of 

the model with environmental bias in the experimental group whereas 
the traditional method (Lecture-cum-discussion with chalk and duster) 
was followed in the control group 


Lessons Tested: 

Class vi 

(a) Living World 

(b) Energy 


Class VII 

(a) water 

Oriya Medium 


(b) Organisation of living body 


Class VIII 

(a) Microbial world 

(b) Conservation of natural 
resources 


Class-Vl 

conservation of natural resources 


Class-VIl ' 

Life process^ 

English Medium 

Class VIII 

Balance in nature 


The design of the study has been given in Fig-2 


Pre-test 

- 

integrated Approach 
Teaching 

- 

Post-test 






Pre-test 

—> 

conventional Teaching 

—*■ 

Post-test 


Fig.2: Design of the Study 
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4.2 Sample and Population 

For an experiment with control over intervening variables 
randomised groups are considered appropriate However considering 
the non-feasibility of formulating two randomised groups in a school 
setting, two clusters one for experimental treatment and another for 


channel/ were selected from vi.vii.vm standard of two oriya medium 
schoo^/and also an english medium school as the^xperiment\ was 
planned ' 


It was also felt that the two groups must belong to the 
same school since that would indirectly provide some control and a 
random basis Damana ugme school, Damana, University High school, 
Bhubaneswar and DM School, Bhubaneswar were selected for 


conducting the study With two groups Boys and girls these school 


constitute the two clusters of students 


4.3 The Tools 

Two types of tools were used in the present investigation 
i e the instructional tool and the measuring tool Instructional tool in 
the form of model which had three phases, exploration phase, concept 
introduction phase and concept application phase| ^valuation waTa? 
each sta g^ specially developed by the experimenter 4 tests were 
administered before (pre test stage) the experimental treatment and 
after (post-test stage) the experimental treatment In other words, the 
achievement tests were used as the measuring tools (Annexure-i,il,m,iv) 
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4.4 Procedure of Data Collection 


At the outset a pilot study was conducted to assess the 
area of competence to be taught through science teaching at 
elementary level^ validation of the model lessons in terms of 
d evel opment of desired skills in pupils as compared to traditional 
dmethod§of teaching was also carried out 


After teaching (treatment), the post-test was conducted^ 
both the groups The results of pre-test and post-test were compared 
The level of significance of the difference in mean achievement 

between two groups as regards the competencies were found out to 

Mf 

establish the effect the Integrated approach to science teaching at 
elementary level 


For Experimental Croup 

_ At the beginning of the study the two groups were 

educated\s described earlier careful planning jaf treatment )was given 
to the experimental group This treatment was directed towards 
integrated approach to science teaching througl"Qoy^rbased)learning 
strategies In the proposed model of teaching there were three phases 
exploration phase concept introduction phases and conceptapplication 
phase ^Educatior^ hall be at each stage The students were encouraged 
to actively participate in teaching-learning process. Three aspects of 


cognitive domain (knowledge, comprehension and application) were 


taken care in the proposed model that may be more effective ^While 


making the plan for science teaching at elementary level the 


experimental group the following were the implied assumptions 
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The role of the learner in creating, monitoring and controlling a 
suitable learning environment was emphasized 
The area of competencies to be developed were stated in terms 
of pupils achievement 

it was always kept in mind to motivate the children 
it was always attempted to teach children science in joyous 
<^a^mosphereJ) 

For the Control Croup: _-—^ 

The control group was dealt by thje subject teacher\in a 
conventional way of science teaching 


It appeared that the teacher did not have prior preparation 
before entering into the class 

usually the teacher used to ask for the text book^tc)the students 
and engaged in reading the book with intermittent explorations 
Teacher did not give any thought for the development of the 
C sub-competencies)expected to be developed with the learners 


Teaching procedure was dominated by the teacher 
Mostly the students were passive listeners 
Few evaluation/ questions were asked to assess the learner's 
i behaviouA 


Scoring and Tabulation of Data 

Scoring all types of questions {Knowledge comprehension 
and application) was easy as it included objective type questions and 
very short answer type of questions The objective type of questions 
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consisted of questions such as multiple choice, completion type and 
matching type etc The short answer type of questions were required 
to answer inone sentence only As a student jwer^ belong to 
elementaryf class) (class vi,vil,vill) Such type of (quesbqaaaji'.eiwas 
considered to be justifiable for their mentaTmatu^ Each question 
carried I mark only The multiple\carned four alternative possibilities out 
of which (are) has to be choosen by the pupil in matching type of 
questionedViore question was given in stem ’B' for avoiding guess 
work Having completed the scoring the total marks 
the levels and sum total were computed 


secondjfor each. 


4.5 Analysis of Data 

Statistical techniques such as mean, standard deviation (SD) 
and T test were used to compare and analysis the data The data were 
compared between pre-test and post-test The percent increase in post¬ 
test scores over pre-test were found out to compare the traditional and 
model methods of teaching 




The model lessons were tried out in two Oriya medium 
schools, Damana UCME School and University High School, Bhubaneswar 
In UCME School, Damana the lessons the Living world and Energy were 
taught in class VI 


in teaching living world in class VI, the results\haj been 
presented in Table i and Fig 1 Though there was increase in 
achievement scores in Post Test as compared to Pre-test both in 


experimental as well as control groups, there was significant difference 

j 

in the scores for experimental group (both for boys and girls) The 


difference in the scores both for boys and girls in control group was 
statistically[ msig'nif i cant ) This reflected the effectiveness of the model 
in class VI among Oriya medium students 


The percent increase in post-test^ scores over pre-test 
showed 29.2 and 16 09 percent increase in experimental and control 
groups respectively (Fig 1) Among boys, there was 26 7 and 9 76 per 
cent increase for experimental and control groups respectively For 
girls, the percent increase were 28 4 and 22 2 for experimental and 
control groups respectively 


In teaching of lesson energy in the class VI, post test score 
was more with experimental group as compared to control group The 
difference between the post-test and pre-test scores was statistically 
significant for boys in the experimental group However the difference 
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Table 1: Population size, mean score, SD and't' value in experimental 

and control groups for trying out the model in the teaching 
of topic Living world in class VI of U.G.M.E. school, Damana, 
Bhubaneswar 


Nature of the 
group 

Population 
size (N) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental group 






Boys 

9 

39 06 

±9 30 

49 49 

±8 86 

2 43* 

Girls 

12 

40 09 

±8 31 

51 48 

±1118 

2 36* 

control group 







Boys 

6 

38 90 

±8,80 

42 70 

±86 

1 32NS 

Girls 

11 

40 00 

±7.70 

48 90 

±103 

1 15NS 


sd= standard Deviation 

* significance at 0.05 level 

** significance at ooi level 

NS = Non Significance 
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was insignificant for girls in the experimental group Similarly the 
difference between post test and pre-test scores for both boys and girls 
was statistically insignificant in the experimental group (Table 2) 

The percent increase in post-test scores over pre-test 
showed (Fig 2) showed more with experimental group as compared to 
control group, the values being 24 6 and 13 3 percent respectively. For 
boys and girls, the values were 34.6 and 14 06% for experimental group, 
and 21 05 and 5 23% for control groups respectively This reflected that 
children have le arnt better and there is improvement in their skills with 
the use of integrated model in teaching of science as compared to 
conventional teaching 

interesting results were obtained with the use of the model 
for teaching at class vil in the same Damana, UGME school, in both 
experimental and control groups, post-test score was higher than pre¬ 
test scores and there was significant difference between these two 
scores in both the groups (Table 3) The percent increase in post-test 
over pre-test showed that there was increase of 79.5 per cent with 
experimental group as compared 31 49 percent in control group (Fig 3) 
reflecting the effectiveness of the model with class VII students 
However the model applied to the teaching of lesson 'water' was more 
effective with boys as compared to girls 

When the model was tried with class VII students of Damana 
UGME school, there was increase in post test scores both for 
experimental and control groups The difference between post test and 
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Table 2: Population size, mean score, SD and't' value in experimental 

and control groups for trying out the model in the teaching 



of topic Energy in class VI of 
Bhubaneswar 

U.G.M.E. 

School, 

Damana, 

Nature of 
the group 

Population 
size (N) 

Pre-test 

Post-test 

t value 


Mean 

score 

SD 

Mean 

score 

SD 


Experimental group 






Boys 

8 

42 83 

+ 9 30 

57 67 

±9 42 

317** 

Girls 

12 

40 45 

+ 9 37 

4614 

±14 53 

1 4NS 

control group 






Boys 

7 

41 80 

±9 30 

50 60 

±1020 

1 68NS 

Girls 

10 

4010 

+ 8 90 

42 20 

±9 20 

0 54NS 


SD= Standard Deviation 

* Significance at 0 05 level 

** Significance at 0 01 level 

ns = Non Significance 
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Table 3: Population size, mean score, SD and‘t 1 value in experimental 

and control groups for trying out the model in the teaching 
of topic water in class VII of U.G.M.E. School, Damana, 
Bhubaneswar 


Nature of 
the group 

Population 
size (N) 

Pre-test 

post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental group 






Boys 

11 

+ 37 81 

7 88 

66 64 

±8 34 

821** 

Girls 

13 

+ 33 92 

912 

62 23 

+ 8.68 

8 11** 

Control group 







Boys 

11 

±36 60 

8 80 

5710 

+ 9 30 

3 75** 

Girls 

13 

+ 41 20 

9 20 

51 20 

18 20 

3 27** 


SD= Standard Deviation 

* significance at 0 05 level 

** Significance at 0 01 level 

NS= Non Significance 
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Boys Girls Boys+ Girls 


Fig 3 Percent increase in achievement score in post-test 
over pre-test during teaching of topic "Water" 
in Class VII of Damana, UGME School 
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pre-test scores was statistically significant It was significant at 1% level 
in both the groups for boys as well as girls (Table 4) The percent 
increase in post-test score over pre-test shared that there was increase 
of 79 05 percent with experimental group as compared to 31 49 percent 
with control group (Fig 4) Tins reflected the effectiveness of the model 
in promoting effectiveness of the model "> 


Results of teaching the topic "Microbial world" to class Vli 
students of UGME school, Damana has been presented in Table 5 It was 
observed that there was increase in post-test score as compared to pre¬ 
test in both the experimental and countries groups There was 
significant difference between the post test and pre-test scores for 
both boys and girls The percent increase in post-test scores over pre¬ 
test reflected that the increase was 68 3 and 30 16% in experimental 
and control groups, respectively (Fig 5) Th is showed the effectivene ss 
of the model The model was more effective for girls a s compared to 
boys in the experimental group 

The model was evaluated for teaching of the topic" 
Conservation of natural resources" among class VII students of Damana, 
UGME School. As with other lessons, there was increase in post test after 
teaching of the lesson both for experimental and control groups and 
there was significant difference between the scores (Table 6) The 
percent increase in post-test scores over pre-test showed that the 
increase was more with experiment group (51 14%) as compared to 
control group (29 72%) With relation to sex , the percent increase was 
more with girls in experimental group arid boys for control group 
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Table a: Population size, mean score, SD and't' value in experimental 

and control groups for trying out the model in the teaching 
of topic organisation of living body in class vn of u.G.M.E. 
school, Damana, Bhubaneswar 


Mature of the 

Population 

Pre-test 

Post-test 

t value 

group 

size (M) 

Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Boys 

11 

39.24 

±8 76 

73.71 

±8 86 

9 91** 

Girls 

13 

41 62 

±8 61 

71 08 

±10 98 

7 63** 

control group 







Boys 

16 

3910 

±9 90 

58 90 

±9.30 

461** 

Girls 

16 

42 30 

±940 

51 60 

±8.10 

3 61** 


SD= Standard Deviation 

* Significance at 0 05 level 

** Significance at 0 01 level 

ns= Won significance 
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Table 5: Population size, mean score, SD and't 1 value in experimental 

and control groups for trying out the model in the teaching 
of topic Microbial world in class Vll of U.G.M.E. school, 
Damana, Bhubaneswar 


Nature of the 
group 

Population 
size (N) 

Pre-test 

Post-test 

t 

value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Boys 

16 

3915 

±10 50 

60 38 

±1438 

4 74** 

Girls 

16 

35 99 

±1185 

66 26 

±10 30 

7 92** 

control group 







Boys 

17 

38 80 

±9 40 

50 40 

±12 00 

301** 

Girls 

16 

4010 

±8 90 

52 30 

±980 

241* 


SD = Standard Deviation 
* Significance at 0 05 level 
** Significance at 0 01 level 
NS = Non Significance 
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Table 6: Population size, mean score, SD and't' value in experimental 

and control groups for trying out the model in the teaching 
of topic Conservation of natural resources in class vui of 
u.g.m.E, School, Damana, Bhubaneswar 


Nature of the 
group 

Population 
size (N) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Boys 

17 

44 77 

±11 50 

65 37 

±1165 

821** 

Girls 

16 

34 45 

±992 

54 38 

±10 66 

5 47** 

control 

group 







Boys 

17 

41 80 

±9 20 

61 30 

±10.20 

2 85** 

Girls 

16 

32 20 

±9 60 

34 70 

±1040 

2 69** 


SD= standard Deviation 
* Significance at 0 05 level 
** Significance at 0 01 level 
NS= Non Significance 



Percent increase in achievement scores 



Boys 




Fig. 6. Percent increase in achievement score in post-test 
over pre-test during teaching of topic "Conservation of 
Natural Resources" in Class VIII of Damana, UGME School 
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(Fig 6) The higher score with experimental group as compared to 
control group showed the effectiveness of the model 

For conformation of the effectiveness of the model, it was 
further evaluated in one more oriya medium urban schools (University 
High School, Van! Vihar, Bhubaneswar) When the topic energy was 
taught to class VI students, there was increase in post-test scores over 
pre-test both for experimental and control groups and the difference 
was statistically significant (Table 7) The percent increase in post-test 
over pre-test showed that the increase was 23 87 percent for 
experimental groups and 14,01 percent for control group reflecting the 
effectiveness of the model (Fig 7) in enhancing achievement score and 
promoting skills 

in teaching of the topic "The Living World" in class VI of 
University High School, Bhubaneswar there was increase in post-test 
achievement score over pre-test score in both experimental and control 
groups The difference between post-test and pre-test score was 
statistically significant in both the group (Table 8) The percent increase 
in post-test over pre-test were 69 4, 22 3 percent for experimental and 
control groups respectively (Fig 8) This reflected the effectiveness of 
the developed model in promoting effective learning in class VI of 
University High School 

Following teaching of^eavin^)world in class VI in University 
High school, Bhubaneswar, again the to pic organisation of living body !) 
was att empt e.ci among class VII students University High School, 
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Table 7 : Population size, mean score, SD and‘t 1 value in experimental 

and control groups for trying out the model in the teaching 
of topic Energy in class VI of University High School, 
Bhubaneswar 


Nature of 
the group 

Population 
size (N) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental group 






Boys 

19 

46 26 

+ 1010 

62 70 

+ 10 90 

4 84** 

Girls 

17 

46 83 

+ 1010 

56 60 

±11 30 

2 54* 

Control 

group 







Boys 

19 

47 20 

+ 1010 

53 60 

+ 912 

212* 

Girls 

15 

47,70 

910 

54 60 

+ 1010 

1 91* 


5D= Standard Deviation 

* Significance at 0 05 level 

** Significance at 0 01 level 

ns= Non Significance 
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\ 


50 


_JExpt group 

§*Cpntrol group 



Boys 


Girls 


Boys+ Girls 


Fig 7 Percent increase in achievement score in post-test 
over pre-test during teaching of topic "Energy" 
in Class V! of University High School, Bhubaneswar 
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Table 8: Population size, mean score, SD and *t’ value in experimental 

and control groups for trying out the model in the teaching 
of topic Living world in class VI of university High School, 
Bhubaneswar 


Nature of the 
group 

Population 
size (N) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Boys 

14 

3315 

+ 7 40 

55 68 

+ 9 60 

6 27** 

Girls 

12 

33 60 

+ 10 91 

57 38 

+ 9 48 

5 68** 

Control 

group 







Boys 

12 

32 80 

+8 71 

41 60 

+7 40 

2 75** 

Girls 

14 

37 40 

+8 30 

44 30 

+ 7 80 

2 26* 


sd= standard Deviation 

* significance at 0 05 level 

** significance at 0 01 level 

N$= Non significance 
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Bhubaneswar As observed earlier there was increase in post-test over 
pre-test in both the experimental and control groups and the 
difference between the scores in both the group was statistically 
significant (Table 9) The present increase in post-test and pre-test (Fig 9) 
showed that there were 48.6 percent increase for experimental group 
and 13 5 percent for control group in experimental group the girls had 
done better than the boys whereas it is reverse in the control group 

To measure the effectiveness of the model? when topic 
water was tried in class VII of University High School, Bhubaneswar, 
similarly a significant increase in post-test scores was observed as 
compared to pre-test scores. (Table 10). The percent increase in post 
test over pre-test showed that experimental group had done better 
than control group, the percent increase being 51 8 and 331 
respectively (Fig 10) in experimental group the performance of girls was 
better than the boys whereas in control group the boys did little better 
than the girls 

Topic "Microbial World" was taught in class vin of university 
High School to find out the effectiveness of the model In both the 
groups, there was increase in post-test scores as compared to pre-test 
scores The post-test scores were 63.75 and 63 21 for boys and girls 
respectively of the experimental group In the control groups the 
respective values were 54 8 and 46.3 for boys and girls respectively 
(Table id The percent increase in post- test over pre-test showed that 
the values were 38 7 for experimental group and 14 9 for control group 
(Fig id This reflected the effectiveness of the model in improving 
science learning. 
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Table 9: Population size, mean score, SD and't* value in experimental 

and control groups for trying out the model in the teaching 
of topic organisation of living body in class VII of university 
High School, Bhubaneswar 


Nature of the 
group 

Population 
size (N) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Boys 

20 

4816 

±8 04 

68 62 

+ 11 2 

6 62** 

Girls 

18 

45 30 

+ 1070 

70 26 

+ 155 

56** 

control group 







Boys 

19 

47 90 

+ 9 40 

54 70 

±92 

2 25* 

Girls 

17 

47 70 

+ 9 80 

53 80 

±11 4 

2 04* 


SD= standard Deviation 
1 significance at 0,05 level 
** Significance at 0 01 level 
Ns= Non Significance 
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Table 10: Population size, mean score, SD and't' value in experimental 
and control groups for trying out the model in the teaching 
of topic Water in class Vll of university High 
School,Bhubaneswar 


Nature of the 
group 

Population 
size (IM) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Bovs 

18 

41 62 

±6 76 

62 50 

±9 57 

7 55** 

Girls 

16 

43 55 

±1075 

66 67 

±947 

648** 

Control 

group 







Bovs 

19 

39 80 

±73 

52 70 

±930 

476** 

Girls 

15 

44 60 

±8,9 

58 40 

±9 30 

415** 


SD= Standard Deviation 
* Significance at 0 05 level 
** Significance at 0 01 level 
NS= Non Significance 





Percent increase in achievement scores 


L Itxpt group 



^Control group 


l 





Girls Boys-i Girls 


Fig. 1 0 Percent increase in achievement score in post-test 
over pre-test during teaching of topic "Water" 
in Class VII of University High School, Bhubaneswar 
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Table 11: Population size, mean score, SD and't' value in experimental 
and control groups for trying out the model in the teaching 
of topic Microbial world in class VIII university High school, 
Bhubaneswar 


Nature of 
the group 

Population 
size (N) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimen 
tal group 







Boys 

20 

47 76 

+ 103 

63 75 

+ 134 

4.23** 

Girls 

16 

43 76 

+ 89 

63 21 

+ 163 

4 19** 

Control 

group 







Boys 

18 

46 30 

+ 87 

54 8 

+ 10,2 

2 69** 

Girls 

18 

41 70 

+ 85 

46 3 

+ 123 

214** 


SD= standard Deviation 

* Significance at 0 05 level 

** Significance at ooi level 

NS= Non Significance 



Percent increase in achievement scores 


L Itxpi group 


i 

[^Control group 



Boys Girls Boys-i Girls 


Fig. 1 1 , Percent increase in achievement score in post-test 
over pre-test during teaching cf topic "Microbial World" 
in Class VIII of University High School, Bhubaneswar 
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The results for teaching of topic "Conservation of Natural 
Resources" in class Vlll of University High school has been presented in 
Table 12 in both experimental and control groups, there was increase 
in post-test scores over pre-test due to teaching In experimental group, 
the values of post-test scores were 59 32 and 59 93 for boys and girls 
respectively (Pre-test scores being 42.62 and 39 09 respectively for bzfys 
and girls) in the control group, the pre-test values were 40 8 and 38 8 
forjaoys and girls respectively After teaching, the post-test values 
\reacted)50 1 and 44.4 for boys and girls respectively The percent 
increase in post test over pre-test showed the values to be 46 1 and 18 8 


for the total student population (Boys + girls) for experimental and j 'p 
control groups respectively (Table 12) This showed that the model was 
more effective than the ^iassica i/Conventional/ nethod of teaching 


After trying out of the model intwooriya medium schools, 
it was further tested in an english medium school (D M School, 
Bhubaneswar) When the topic" "Conservation of Natural Resources” was 
taught in class vi of D M. School, there was increase in post test scores 
as compared to pre-test scores both for experimental and control 
groups The post-test scores being 63 29 and 68.81 for boys and girls 
respectively as compared to 51 19 and 52 52 (pre-test scores) in the 
experimental group In the control group, the post-test scores were 
58 60 and 57 70 for boys and girls as compared to 51 70 and 50 60 in the 
pre-test of the same group. 


The percent increase in post-test over pre-test showed that 

there was an increase of 27 38 percent with experimental group as 
« 
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Table 12: population size, mean score, SD and't' value in experimental 
and control groups for trying out the model in the teaching 
of topic Conservation of natural resources in class vu of 
University High school, Bhubaneswar 


Nature of the 
group 

Population 
size (N) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Boys 

20 

42 62 

±10 63 

59 32 

±97 

5 18** 

Girls 

19 

39.09 

±87 

59 93 

±147 

512** 

control 

group 







Boys 

21 

40,8 

±101 

501 

±88 

318** 

Girls 

17 

38 8 

±102 

44 4 

±11 7 

214** 


sd= Standard Deviation 
Significance at 0 05 level 
** Significance at 0 01 level 
ns= Non significance 



Fig. 1 2, Percent increase in achievement score m post-test 
over pre-test during teaching of topic "Conservation of Natural 
Resources" in Class VIII of University High School, Bhubaneswar 



































54 


Table 13. Population size, mean score, SD and't' value in experimental 
and control groups tor trying out the model in the teaching 
of topic conservation of natural resources in class VI of D.M. 
school, Bhubaneswar 


Nature of the 
group 

Population 
size (l\J) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Boys 

29 

5119 

±11 62 

63 29 

9 33 

4 38** 

Girls 

28 

52 52 

±9 62 

68 81 

12 59 

4 77** 

control 

group 







Boys 

30 

51 70 

±11 62 

58.60 

8 80 

2 58** 

Girls 

28 

50.60 

+ 88 

57 70 

8 80 

3 02** 


SD= Standard Deviation 

Significance at 0 05 level 
** Significance at 0 01 level 
ns= Non Significance 



Percent increase in achievement scores 
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Experimental Group Control Group 


Fig 1 3. Percent increase in achievement score in post-test 
over pre-test during teaching of topic "Conservation of 
Natural Resources" in Class VI of DMS 
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[y* 


compared to 13,68 percent in the control group (Fig 13) This(share^ 
the effectiveness of the model in promoting learning With relation to 






[sex jo^the students, girls did better than boys. 


In the same school (DMS) when the topic ^hfe process ) was 
attempted an increase in post-test scores as compared to pre-test 
scores size test was noted in both experimental and control groups The 
difference between the post-test and pre-test scores was statistically 
significant except for girls of the control group (Table 14) Looking into 
the percent increase in post-test scores over pre-test (Fig 14), it was 
observed that there was 25 55 percent increase in experimental group 
as compared to 9 67 percent for control groups This showed the 
effectiveness of the model in enhancing learning Girls did better than 
boys in the experimental group with the use of the model 


When the topic "Balance in nature" was taught in class Vll 
of DMS, similarly there was increase in post-test scores as compared to 
pre-test in both the groups The difference between post-test and pre¬ 
test scores was statistically significant for experimental group, but not 
for boys of the control group (Table 15) This could be due to use of the 
model in the experimental group and its effectiveness With regards to 
the percent increase in post-test over pre-test, it was noted that in the 
experimental group, there was an increase of 25.05 percent in the 
experimental group as compared to 9 67 percent in the control group 
Percent increase in post-test scores over pre-test showed that boys did 
better than the girls (Fig 15) As a whole, the model lessen was very 
effective in promoting learning in the class VIII on DMS 
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Table 14: Population size, mean score, SD and't' value in experimental 
and control groups for trying out the model in the teaching 
of topic Life process m class VII of D.M. School, Bhubaneswar 


Nature of 
the group 

population 
size (N) 

Pre-test 

post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimen 
tal group 







Boys 

30 

58 07 

±1482 

7516 

±11 10 

5 64** 

Girls 

28 

54 06 

±1397 

77 57 

±1310 

5 77** 

control 

group 







Boys 

25 

5710 

±10 20 

64 40 

±10,20 

2 53** 

Girls 

20 

57 30 

±11 30 

68 80 

±10 20 

1 51NS 


sd= standard Deviation 

* Significance at 0 05 level 

significance atooi level 
NS= Non Significance 



Percent increase tn achievement scores 


| | lExpi group 
I C onwol group 



Boys Girls Boysi Girls 


Fig 1 4. Percent increase m achievement score in post-test 
over pre-test during teaching of topic "Life Process" 

in Class VII of DMS 
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Table 15: Population size, mean score, SD and't' value in experimental 
and control groups for trying out the model in the teaching 
of topic Balance in nature class vm of D.M. School, 
Bhubaneswar 


Nature of the 
group 

Population 
size (N) 

Pre-test 

Post-test 

t value 



Mean 

score 

SD 

Mean 

score 

SD 


Experimental 

group 







Boys 

32 

53 03 

±13 01 

64 74 

±10 20 

410** 

Girls 

30 

49 80 

±15 56 

64 64 

±8 96 

4 53** 

Control 

group 







Boys 

30 

53 30 

±1280 

57 80 

±9 30 

1 56NS 

Girls 

28 

51 10 

±10 80 

56 70 

±9 70 

2 04* 


SD= Standard Deviation 

Significance at 0 05 level 
** Significance at 0 01 level 
ns= Non Significance 



Percent increase in achievement scores 


LJtxpt group 



Fig. 15. Percent increase in achievement score in post-test 
over pre-test during teaching of topic "Balance in Nature" 

in Class VIII of DMS 


A\Y 
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DISCUSSION 

The purpose of the present study was to find out an 
alternate approach/model to science teaching so as to make learning 
joyful and effective among elementary school children The pupils are 
expected tahattenq the competency in terms of learning outcome 

The intra group (pre-post test mean scores) and inter group 
(experimental-control group mean scores) analysis of the results 
revealed that after given treatment (integrated and conventional 
methods of teaching) to experimental and controlled groups, both 
gained significantly It might be due to the fact that the learners_are 
quite unfamiliar about the c ontent ma tter at the pre-test stage with 
the administer of post-test, it was noted that they have acquired m<§re 
knowledge about it There was significant difference between the post 
test and pre-test mean scores in all the groups 

The treatment given to the experimental groups was 

vv\ 

activity based Ar terms of problem solving or inquiry approach based 
teaching method which constituted a proper combination of 
instructional strategies like discussion, demonstration, participation 
observation of facts etc. where there is better use of core teach ing, 
skills 


While comparing the concept attainment model and 
Advance organizer model with traditional methods in terms of 
performance on concept knowledge test, Chitriv (1983) found that the 
Advance organizer model as well as the concept Attainment model 
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were significantly superior to the traditional methods whereas the 
Advance o ganizer model was superior to the concept Attainment 
model for teaching mathematical concepts to XI grade students Pandey 
(1986) reported that both the advance organiser model and inquiry 
Training model were significantly superior to the traditional methods 
in terms of Pupil achievement whereas all the three were equally 
effective in terms of pupils attitude towards social studies The concept 
alignment model and biological science inquiry model were found to be 
significantly superior to convential teaching in terms of class vn pupil's 
achievement (Sushma, 1987) The concept Attainment model and 
inductive thinking model were found to be superior to the traditional 
method in terms of concept attainment and retention 


in our instructional strategies careful planning was made to 
motivate the children to participate in the teaching learning process 
It was given unmost importance to make the class-room situation more 
lively and joyful to the elementary school children. This effect helped 
the classroom teacher to help the learners to attain specific sub¬ 
proved 



competencies without any extra effort This treatment 
successful, to some extent as indicated by the findinmpertammg to 
mean difference of a pre-test and post-test scores 


This result^ajjsupported by the findings of Wise a nd O key 
(1983). They studied the effect of various teaching strategies on 
achievement and foun d that m tegmte^^ eh in g 

strategies are advantageous over traditional one The findings were 


consistent with the study conducted by Adinaroyan (1979) He had 
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found that, the performance of experimental group through learning 
package was significantly better than that of the control group who 
were taught through conventional method 

in the four UNESCO volumes of units for integrated science 
teaching that have appeared since 1968, the aspects that fall between 
the traditional disciplines of physics, chemistry and Biology seem not to 
be drawn from the new inter disciplines (cuna, 1981, Kornhaser, 1981) 
in theory integrated science teaching could be regarded as a vehicle for 
the introduction of new inter disciplinary fields of knowledge or study 

As suggested a course of integrated science should 
emphasize the importance of observation for increased understanding 
of the environment, it should introduce pupils to logical thinking and 
scientific methods 


Mohanty (1996) found that the experimental group taught 
through the loyful activity-based teaching learning strategies is better 
than traditional method of teaching in the class-room 


Our results also do not support the null hypothesis formed 
in the study ;consistent with theoretical expectations. All the post-test 
mean scopes of the experimental group showedtfleant, 
differences and improvement as compared to the post-test mean 
scores of the controlled group. The mean gain scopes in each 


competences also showed significant difference than the achievement 
of controlled group. 
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in the proposed model of teaching there were three 
phases-exploration those, concept introduction phase, and concept 
application phase, Evaluation was at each stage There was 
environmental bias at exploration phase to identify problems with local 
interest Findings of this studyareiLkely tojir ovide impetus to science 
teaching which needs to be\reactivityjaased and joyful Thus enhancing ? y 
retention and achievement at e I e m e n tany_I eve I- The search for 

r 1 

horizontal linkages of concepts and their incorporation in exploration 
phase makes learning effective and durable 

Experiments in integrated science may prove effective for 
learners of developing countries A nation with limited manpower and 

^ mb ii i*-* mm mm _ " 1 ' 

resources must establish^approp riate educational objective s and 
v integration of science offers many advantages towards achieving these 
objectives From the above discussion, joyful learning and integrated 
approach to teaching science can help the child to understand and 
grasp knowledge more quickly and effectively 




VI. FINDINGS AND CONCLUSION 


6.1 outcomes of the Study and its Educational Implications 

For many years, there has been a growing concern that the 
level of elementary education is deteriorating continuously Most 
children do not reach the expected levels of learning outcomes) in their 
knowledge and understanding of various subject areas one of the 
pertinent causes lies with the methods of instructions particularly at the 
elementary stage which are defective and unsuitable for the mental 
and psychological conditions of the learners A child of element(^py) 
stage is ^ehcatey fresh and (elastic ') He should not be burdened by loads 
of irrelevant and rigid facts As the centre of the educational process is 
the child, it is the method which should be formulated looking to the 
needs of the child The chalk and talk method simply copying the 

~ ^ T-——-- _ ’ 

'' teacher's therr\by(notd, turn the child's mind into a machine. To bring 
about socially desirable behavioural change in the students the science 
teaching should be effective and based on the principles of teaching 

Lack of relevance of the curriculum and prevalent routine 
methods of instruction and evaluation which tend to lower the 
motivation for learning on the part of the child are some of the reasons 
for our failure in this regard science which forms an important 
component in upper primary classes (Class VI, VII, VIII) of elementary 
education is tought in a routine manner^creating boring)for the 
teachers as well as the pupils Under this background we have made an 
attempt to find out an alternate approa cjitiyi odel) to ,scien ce teach ing 
in Classes VI, VII, Vlll The proposed approach follows the guidelines of 
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/i}J 


It‘ 


NPE (1986) and is in terms with universalisation of elementary education 

/ \ 

that tells 1 education should be child centred, joyfu l and s atisfyi ng 
learning activity 


V 

The proposed model of teaching therethree phases, 
exploration phase, concept introduction phase and concept application 
phase evaluation was at each stage This model as tried out in different 
schools has been very effective in making learning effective as 
compared to traditional method of teaching in this model teacher 
before teaching the concepts understands the background of the child 
and his/her background Knowledge ^Ttne d^mak^orizontal linkage 
with the concepts the child has learnt It makes learning easy, stable and 
durable. By this process child learns easily and teacher could cover the 
curriculum easily 


The teacher can use this model in improving teaching- 
learning process The teacher educators can use this model to train the 
pre-service/m-service teachers in science teaching, keeping integrated 
approach in view. This approach being^ nvirqnmentally oriented/ in the 
long-run environmental awareness shall be developed among learners- 


leading to quality improvement of the environment) Further the model 
being activity based, the learning experiences shall be durable The 

lessons being linked horizontally, it will help to remove the overlagfisd 

% 

concept.- thus may be useful for curriculum framers/ administrators in 
modification of curricula and revision of (tesKbooks 




VII. SUMMARY 


introduction 

Umversalisation of elementary education is one of the 
highest priority programme of the government of India Every effort 
is being made to achieve the targets set in the various states in this 
regard Consequently educational facilities are tremendously expanded 
and have definitely helped in making elementary level education more 
easily accessible to a large section of population, But it has not yet 
taken full care of the universal enrolment, universal participation and 
of universal achievement which are equally important parts of the 
programme 


Lack of relevance of the curriculum and prevalent routine 
methods of instruction and evaluation which tend to lower the 
motivation for learning on the part of the child are some of the reasons 
for our failure in this regard. Science which forms an important 
component in upper primary classes (Class VI, VII, VIII) of elementary 
education is taught in a routine manner creating Poreing for the 
teachers as well as the pupils It is neither activity based nor makes 
learning joyful under this background, we made an attempt to find out 
an alternate approach (models) to science teaching in classes VI, VII and 
vui The title of the study was "An integrated approach to science 
Teaching at elementary level (Class VI, VII and Vill) Development of a 
Model". 


The proposed model had got three phases, exploration 
phase, concept introduction phase and concept application phase 
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Objectives of the Study : 

The major objectives of the study was (i) Development of 
selected model lessons keeping th e competency criteria and the 
proposed model in view, u) validation (assessment of the advantages 
and effectiveness) of the model in terms of development of desired 
skills/achievement level in pupils as compared to traditional methods of 
teaching 

Design of the study : 

Instructional materials were prepared keeping the model 
in view Two topics were selected from each of class vi, VII, vm text 
books The prepared material were tested in three schools (one CBSE 
English Medium school and the other two were state run schools taught 
in regional language). In each school and in each class, there were two 
groups - an experimental and the other control group The two groups 
in each of these classes were parallel with respect to their mean age, 
previous achievement and sex. 

The developed materials were tried out as per the need of 
the model with environmental bias in the experimental group whereas 
the traditional method was followed in the control group Experimental 
pre-test and post-test design was followed Teacher made achievement 
tests were used both at pre-test and post-test level The percent 
increase in the post-test scores over pre-test were used to compare the 
effectiveness of the model. 


Findings : 

From the trying out of model through teaching of six 
topics in three classes in three schooj/it was noted that students 
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enjoyed the integrated approach to science teaching The difference 
between the achievement scores of post-test and pre-test was 
statistically significant both for conventional and integrated methods 
of teaching showing the effect of intervention 

Looking to the comparatively effectiveness of the model, 
the percent increase in post-test scores over pre-test showed that the 
model was very effective in promoting learning and bringing desired 
skills among the learners With respect to sex (Boys/girls) of the students 
there was no clear findings. The improvement in achievement was 
independent of the sex of the students 

Educational implications : 

The important factors which may be considered for 
developing intervention programmes to improve the pupils 
achievement are viewed in an integrated manner 

The teacher can use this model in improving teaching¬ 
learning process. The teacher educators can use this model to train the 
pre-service/in-service teachers in science teaching keeping integrated 
approach in view This approach being environmentally oriented in the 
longrun environment awareness shall be developed among learners - 
leading to quality improvement of the environment Further the model 
being activity based, the learning experiences shall be durable The 
lessons being linked horizontally, it will help to remove the overlapping 
of concepts - this may useful for curriculum framers/ administrators in 
modification of curricula and revision of test books 
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Class - VI 

Topic - Energy 


ju ift.tOR CONC EPT: 

a. What is energy 

b. Type of energy 

Potential energy 
Kinetic energy 
Heat energy 
Light energy 

V. 

Electrical energy 
Chemical energy 

c. Sources of energy 

i. Renewable sources 
li. Non-renewable sources 

d. Non-convcntionai energy sources 

Solar energy 

Atomic energy 

Wind 

Water 

Air 

e. Generation and use of Electric energy 

To generate Electricity 
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Class -VII 


Topic : Water 

Maj or Concepts : 

(A) - Constituents of water (E lectrolysis of Water) 

Structural formula of water. 

(B) Chemical properties of water: 

(i) Reaction to Litn\us paper 

(n) Oxygen & Carbon-dioxide are soluble in water 

(iii) Reaction water with Sodium / Magnesium 

(iv) Reaction with Steam 

(v) Reaction with acids & salts. 

(C) Ocean water: 

(i) Constituents of Sea water 

(n) Unsuitabilty of Sea water 

(D) Water Polution ; 

(i) Causes of water polution : 

(a) Domestic wastes (b) Industrial polutats 
(li) Effect of water polution 

(iii) Methods of polution controls 

(E) Hard Water & Soft Water. 

(F) Heavy water & its properties 




Class-VII 
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Concept Application Phase: 
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Class - Vli 


Topic - Engergy 

A. Types of Energy 

Major Concepts: 

(i) Kinetic Energy 

(ii) Potential Energy 

(ni) Mechanical Energy (K + P) 

B Transformation of Energy 

Potential ====> Kinetic. 
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TOPIC 


ORGANISATION OF LIVING BODY 


CLASS - VII 


Major concept 

A Specific Organ carries specific work 

i Each system has special organisation 
li Different systems for different organisation 

B. Levels of Organisations in the living system 

1. Cell, tissue, organ, system 

li Complexities in organisation 

C. Structure and function of cell 

i. Cell Envelope 

11 Cell protoplasm 

m Nucleus 

D. Different between plant and animal Cell 

E. Cell as the unit of Structure and function in the living system 

F. Cell division 

G. Plant Tissue 

i. Menstematic tissue 

ii. Permanent tissue 

H. Animal tissue and its function 

i. Epithelial tissue 

u. Muscular tissue 

iii. Nerve tissue 

iv. Connective tissue 




Class - VII 

Organisation of Living Body 
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96)1610 '<190l§ 601960 901100 908JM I 

0004 00 00900 95? 60191 919? 6101060 69109 

'* OL. 

01 St 14 019 60600 099- 21ST2IM I 


001960 OC040 9 019 6901090 900 (3 9104 
00961010 00 I 010 0 0194 010 900109 01© I 919901 

*A 

61 0104 0^0^00 9109 91© 91 00090 9104 019901 
009109 01© I 


0IS (3 00940 ^190960 041 0I2J04 696191 

0990 ^jl0GQ0 9°9O0 gi6110 Q°9O0 010 00 I 

g!9 61910Q 0°a*O00 99 0 J3® : 

00", 0i°0606!1, ©Ilia, 0®9I©1 901 6 ^1S9 0©S I 
061,0!°<3 69611, qi0L, 0©, ©10 SQI09 60109 0100 
09 2J09 I 




919 €101960 9196918, 91969189 699 90, 909 699 
38 36048 (3 999 38 30489 699 998 380 o SI 91 
98 0°909 62I921N I 

8219168 32160 ^969181 919 68192269 1 699199 

9919 60KH 919 691869 991 I 98 69181 €191969 
90€18 38 (3 998 38 O O 9I0 99l€l 80S ! 

600Q6J1 <31611 (3 818 0^160 9940181 316118 091869 
OI°QO00 98 09018 32J9 9910910 90S I 


019 69180 009 (3 9184 : 


<3?fwS? go i a 




- 36949 3101 (3 909 0010 ^0 91 
^912^9 91969189 699 9 319 I 
36949 9196918 ^19 8901 968 gftl 
9101 3199 621821N I 0§9 8198 

H (3 

0196918 "<39 90 6918 31010 0101 3199 
62IQ21N I 

- 6918031 909 69I80O 91 OIQ60I3J03 
022JM I 691800 0*160 908 3801 
023M 1 

- 3891 0*19 01060 19^31, 91869103 
94003 00419 9104 9Q2JM I 

- 9490,09 94^. 8fel 90S I 94300 0060 
949(3310391 94300 2IM 1 0190 061, 
0061 904190 6916010369 2291 03 
90Q61 960 I 09 0000 D.N.A.9100 
390 0310 I 

- 0618 0198 019601860 9 W 60101 
(tfi>0) 631601038S I 

- 691800 0*160 391 8196010131 019 
60180 09 60 § 92 I 8 N I 0186019^31 
60 (A.T.P) 91 0101090 8913 0^9 
6219 062 I 
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qqq 6 gjsn 6®i® ®*J6Q aigjffH : 

2IIWIQ 9jl0 090601® 9I2JIQ6108 21IQ1QI0IQ, 
9I§ 3I&160I® gia 60I9I0IQ I 


31611010® 010501® ^0 9 j^, 9001, 

60I9&31 9IQ! 21l9 o G 6£?IQ2f5^l 6960, Q©9 601® 
^0 9® 691® 3IQ1Q $1611 2119® 621Q8JM I 

Q©9 60I®6O SIQ'O Q92II01 (3 999 £JN I 9® 

OL. ♦ O-. 

^I€I1 601S6Q "099 98IN I 9© 9 0I09Q 
9999611 81M I 

919691® 69QS 919 61Q1QQ 909 (3 91840 0 f 0 ^99 : 

360H0 09 69609 01960199 60Q 000 
68IQ2IM I ^19 §0160 21160 600° 91% 3®610Q 
6981.60 2191 213,9100 0©0 919601® 691061 
002IN 1 2110 6900 019 969, 0100 919 
919160, 00 o 0G2iqi000 00 960 101099160 
090 00 060 i 

- 919691® 0*160 63100, 0 010 6991 (3 90100 

6SMQ8IM I 

<3 

601090190 : - 919 60l®0 99 00 9101 90 01960 90© 9^ I 900 

. (3 OL* OL. QLi 

60l®0 2190H 691® 99I0N I 60l®0 99190 691®" 

□6 OL, ClCj 

001060 ®100°0HI 960 ^9° 0©9 6 31611 
9190 9® 9219 I 

c 4 _ at, 

09 9 ®0 : - 999 001060 3.0H08 010 301® 0 09.21 I'd I 

?. 90191 099 6096^0100 0SM0N I 

919 60100. 90010 2109160 90 30 ^ PS 
92110 691Q2JN 1 0811:- 9001 91 90IQ09, 9°9I91 
91 0I%9!009 (3 2110® 91 310® 09 I 

90'iq 0960 9S0 9I«, 00, ®3, 00, 00 0 
0ghQ 6*011091 9001 096® 1 


3 




00 (3 9619910 90990 QQ8L9I 9°9I91 090 
910600, 099 I 

9§6Q 02110 6902191 0194 090 999 2J°<519 69Q 
9 D 9I91 0960 9991©© ©'d 01910 6£fcM0, Q9Q I 

9i€ii ©9 (3 QjgiQ gjOH : - gi€iiPiiffff€isnQSQfi%iygoiQ§g.ai'<i i 

e 2iisi90 0121616901009 

9 69919 09 (fl^ffllQ 09) 

cn <31090 09 (009 09) 

tf. 9°69l®9 99 (969^9^99] 

2119190 09 : 099 01000 9991 99 00 gi61 
001Q6Q 2119061 02110 0021N I 0ft, 919 90099, 
9194001, 99,09,21190 6QI0IQ 0G12IN I 

606110 09 : (00,010 99) 019° 690160 901 
691021N 1 910, 69109^109,910901 0941© 6960 
210 902160 69919 99 0921I'd I 

^1990 99 02110 002191 019 60199 <qi£ 6010 
09I9N I ©11999 giQI 0010 0 999 2PS10 99^1 
01® (3 9S^0 090 01*0 I 

9°60190 99 9090 010 990 SI© SI© 
092112119 I 21S, 60100 219, (910 219 0 010) 
QQ, 609, 0® 91 6999 00419 9°69I00 
9960 901 691021 I'd 1 

a- * 

Concept application Phase : 

5 21160 9210 C'-d 09 001060 600 210 0194 060 ? 

9. 21160 0194 01060 0194 090 900 9^ ? 

qn. £1160 960 6-S1I0219I6060 600 210 <36040” 010 060 ? 

y. 2JI0Q 699 0<3I0 6960 061 9^ ? 
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# 65l€10'<196919 5<8S3,6Q QI61S5 ? ©IQ Q5I5Q61 Qgj | 

9. 69I5'<1 69!90 5§59 595 0°€1 6Q<ai£j | 

9. 65£0 0°QO5 59S6Q §019569 605 I 


Pre - test 

5009 €15 518 €|94SI9 0^561 5Q I 

?. fllS 91519.gi0lJ3HGQ 999 0^915 g©a 0Q ^|0§a] 969 I 

(519,919, 9199, 019) 

9 92|5169 <32160 . . . . 515 0§ 69152160 I 

(0565191, 5965101, 60 05S1) 

^ 0595611 .0&9156Q 2IN I 

(6^l6Qiqj^, 0I965I0I50, <3^015) 
tf. 995 091069 5591 505 . 50 9SI0M I 

« co au a- a- 

(6096^-0155., 5015, «9I0) 
«. 989 51®, C]9, 05 , qffl, <059 . . .. 50 2JMI 

(5551, 0°5iei, 21109) 

S>. 51565199 055 5I0 1 15.961561 560 I 

<o 

(65I95%1, 9H_§50, 0I065I50J 

9. 515 955.5105 00,9 5015 I 

(D.N.A., R.N.A , A.T.P.) 

r. 505 5lfl l 1 5916565 05019 09 .9 €19155 0021N I 

(D N.A., R.N.A , A.TP.) 

C 1 . 55 6 0€i5 010 00500 592151 0°5I01 505.599 I 
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(510600, 








eo. 9§60 0010 6092101 0101 000 000 2]°<o10 699 q°0|£i §QG0 900100 2^, 
010.00I9M I 

OL- OL 


99. 096010. 010100g 

CJL. 


5 9. 01060190 00 603.0 00Q I 


(0IQG00, GG^QH , 0. 0 ) 

( i 

(siisiq©, g o G0i00, G0010) 


(6010 QQ, 0106016010^ 0I060I0|SJ|) 
931. QQ0 001060 .<Q0I0 00 609I0M I 


Post-Test. 




9009 £1Q 60$L 30€1 00 I 

9. 2JI9 0010G0 90010 0I0H 910.0010 (3 ^10301 919.SIS I 

9 9§0 6 31611 001060. 3010 09 ON I 

<*1. 3161191000 0106019^0. <^101 0100 69I02JM I 

Q§00 6019 .3101 2JI0 O 0 69I92JM I 

». 0§0 601960 .^0°.SIM I 

i>. 360H0 0100 2JI0I0, 00,.0 3101 09Q0 6SIQ2IM I 

9. 009 0100 010 601960 ... 60101 63160100,92 I 

r. 01060190 0© 60§ 01 9IQI9 9109,.00I0N I 

C. 00 G §100 010 90090 002101 9°0iei 09 0 .009 1 

9o 9360 02110 6002101 0103 0S0 009 2T610 699 9°0IS1 0060 900190 010 

.009 I 
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V e <( a 3 afigaiaie^i < §13 903 993 69<6L6i3ia i 


V 

f sT 

3IQ699! 93 

Q§9 6313 

6319 93139 

9IQ60I3<§9I 

3193 

3313 3613 313 93393 

A.T.P. 

61Q161 93 
(2 

aSa 

9«T1 60131 69169139 

<ga o 0i00 6ti6ii 

901619 

oLr-* 


9°60I39 09 1 

IXj 
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TOPIC 


MICROBIAL WORLD 


CLASS VIII 


A. Microbes and their distribution 

B. Major Groups of microorganisms 

1. Bacteria (Distribution, Structure, Reproduction, Types,Function) 

11 Fungi (Distribution, Type, Structure, Reproduction, Function) 

ui. Protozoa (Distribution, Type, Structure, Reproduction, Function) 

iv Algae (Distribution, Type, Structure, Reproduction, Function) 

v. Virus (Heterotrophic nature, Nomenclature, Disease caused by 
viruses) 

C. Diseases caused by microbes 

i. Pathogenic microbes 

ii Insects as carries of diseases 

D. List of microbes, diseases caused by them and their prevention 

E. Useful items, their storage and conservation from microbes. 

1 Chemical method 

n Temperature 


m Isolation 




Class -VIII 

Topic : The Microbial World 

(as 


Exploration Phase : 

211691 2110® <316119619 (3 999 9619 9961661 996S I 

•<]§ 9619661 6919 6919 999 ^9° 916119199 0161 999 99 99 9199 6199 

“ Ctr 

(3 <3161191169 2199 1 

69699 6919 6919 31611 Q99 2J9§ 91919 211691 <3119 21161661 6961 91991 
919 I ^®IQ 2161 919 99I0M 1 

OL oL. cL 

69161961 9161 21161 619 916169 69616® 99 6919 6919 <399 9CTQ 9IQ9919 
6Q61I0N 1 


6Q®9® 9<?2JI 91 91999 616<3 99196® 0<3 0<3 991 999 69699 9®<3 

cC cL au 

99 21919 6Q6II0M I "4099 999 99® I ^Sll 99 2161919 1 

OL, «*- oL> a_, aL. 

Concept Introduction Phase : 

21€191®®lftff® 9,919 699 : 216^919 019®. 9IS® 69,61169 9 9® 

991QI9S I 9211 Qlfllfl, 999, 211931611, 
6H9I®, 99161 I 

(®) 91©ia_ 21169 9H9I919 992191 9161,99®, 6IIQH, 

901991, 69®, 961 (3 91069 99211® 1 
6969® 919161 2110 91® (3 21®9I®1 0969 

QL~ 

0*1 9®£11® I 

- 61 IQH 9IQ U ^0169 99 9069 999 
9921919 ^019® 999191 9®I0N I 609 
099 09 61919 91 216^9 9912169 99® 

aO Cl 

69099 069199191 9®Q I 

<-* . qL* Cl 

919161® 00H 9I0H : 


- 916919099 9109 9191^6010 0199 9® 




^9° 6801 0 2110 €2190160 I 


- 9T0 0069 QIGI&Q §0| 6019 §69919 (3 
09 320 62I02IM I 919I& 00 31611 ^9° 
Q§99 9000 99 692l_Q 09319910 
941^ 9190&00 090 0G9 I 

(9)999 - 091960 (3QI90i 00611 G9I0I (391 98 

OL> oL OO 

9§G9 qOI09 999 909 810 06} ^9° 
80 21101969 9© 600I0N I ^000 000 

a. n. 

02I9M I 

- 090 0IG9 00408 99 g0IQ •- 0^.(3 0% 
9^ 0IG0 ^0 6010 62IQ2J9I G060 Crfi 
0169 906010 690910 %0I00 I 

- 00 01990 QQ6Q 90 010 9% 090^ I 

CL ■ OL. 

02 Q<% 6010 QI99§ 0 2110 GGIQEIM I 

9999 0,94 910^ : - 09019 010^00 g&0 GIQ 000 99019 

62IQ21M I 9§9 <3019 09 02119 9I0~ 
0909 211904001 928 I 609099, 00 
60600 210 990191 6(3021 0909 02110 
2^ I 

cL 

- 990 9§9 (3 31611 091969 6919 
09 2112112 1 

(9) 2 JI 9 giQi: (Protozoa) - 0030 9® 01a, 6019919 0^0 00 

^090 01069 021 N d0l60 920100 I 

9912061 . 211091, (Amoeba), 
0 i 0 ! 60 ga 0 ,(Paramoecium) 00410 


2119 <016119 696019 9 f 9H 9104 : - 21690 2119 gi€l1 0994 ^9° 2104104 gifllCT 

0169 6019 002112112 I ^$1091 

o 

26^10001 01016919 95 ^ SQ 1 
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ggjM g (Algae) : - 6H010 6000G 9 igi 969 00060 i00160 

009 9960, SJQQ^IQ 016169 Q<S 
gq.QQGQ, GQ10I06Q, Q&0 84069 0990 
909 900 9969 S90I3IQ 9IQ§ I 

- 661010 0160 010,010191, 010S?Q0,0fII 
£00,0601 9® 6S!Q£il§ I <19169 096919 
9RI 99 6919 6919 9199 I 

6^9199 fffij 9I£H : - 2116919 6166,96 g§91 91^1969 9194 Q%Q 

969 I 

- 6990, (kelp)9l09O9 919191 6H9I9 
991969 0169199 09° 001990, 900J0 

69ia 999 i Agan, Alginic Acid 

6H919 6999 ^90 991919 0169 1 

(VITUS) - 0^019 0109*0^169 0191969 09019 910 

69QS 0016 I 

c- cl- 

991© 0 €1 : 60191691 6010199, 

(Tobacco Mosaic Virus)9090i 

00161 9004 61Q1Q6Q 00001 6910 9§ 

G- «*- «*- 

969 1 

- 009^00,01, 00001, S' 1090 , 9&I061 
g| <310161 Q04I9 00)6[ 000 6919 1 


061.919 9^99 2191 6919 : " 0^019 000 6919 01019 69191019 9^9 

" "* 6919 0199 919, 00, 9194 09° Q°99 

91S1960 04I92JM 1 


060190 

OL 

010 

6010 

ggi06 01*10 

6019 00196 9019 

010161 

9001 

00/9194 

00699 0001, 019^01 (3 
00 00 09£9I 999 1 

91016 

CL. 

010909 

00 

601919 00, 0J2 

0001 019^01 916 
00§I0 9991 1 
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919161 


91914 

041 

919 

cl. 

69 1919 99, 9GTIQ, 

9949® 9I9&I® 9991 

99 9 1 

99161 

6- 

3SI, 9161, 99991, 

6919(3 91999 

919 

aL 

91® 

99 691® 69191 9°9969 

01991 999 96© 1 

V aL 

6919 6} 9 6610® 991 

6991 999 1 

oi9gi6ii 

941699 01 

9611 

6611991 696® 961191 

949919 9991 999 1 


99 £1191619 

99 

9991 9161® 9661I&9 

OL 

9® 9991 999 1 

99® 

019 

®°9® 


g^aic*® a a 

Cj aL 




919161 

aL, 

96996919 

®°96f 

99 919996 99919® 

961®r 919 6611® 6919 

6991 999 1 

99161 

C— a_ 

91901 

aL 

919 

OLi 

9969 ®§0I 696® 991 

9991 999 1 

9@© 691® 




99 9 

9999 99® 6919 

691® ^9° 9@i 

9999 6919991 6(3l®d 

91914 

9919 9199619 

91991 6919 

919 6 919 

CL 

€91® G|S 9S99I® 

991® 6991 

99161 

Cw OL 

4_eTi0§Q 

6919199^6919 

919 (3 919 

OL 

6919 6)9 919® 966110® 

9991999 1 

«n. 06I919C? OIQ 994 QHQSM£IH 99I8IQ 98619 6 Q°Q8€1 : 

OL OL , 

(9) 

QI91S9® $€1191 : 

910, 9991, 991 919® ^99® §9® 6194® 
9*1 919199® 9919 949919 99 0169 


04©1Q Oig®61® 981 9991991 I 6969® 
0®°®8619 99I9Q61 6991 - 691961^ 
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6Q0,60M9„ 691009, 69191 91090,0100, 
9Q4I0 I 

($) ©IQ 'OQ 0 €110© §61101 : 6QgQ6006\ 0^60 01040 Q5W QIQ 

Q!Q§ 09910 I 8109 94161.010061 

(Pasteurisation) ggsaiso 0200 

9°0®0 00I0I0QI60 I 

(g) a/1010061 (Isolation): 010091 <aeri 6 0991 0i§06Q 0010M 1 

0^810,000 994, 009190 00410 2JI09 
941600,60 00I0M I 

Concept Application Phase : 

Q. 069 SJ61010 6092 0, G0G0 6090 <101 000 609I0M ? 

9 01001 000 0010 00 0060 0012^ 090 9 

tn. 91900 000 0010 2^ 9 
0 ~. ** 

tf. 600000, 06©i0Q0, 609010 0910 2^ ? 

& aSI 60190 01061 061 9 
£>. 60196 6000 01061 061 ? 

9 0100 99 2^ 000 ? 

OO CJLj 

r. 20 ^0 *31611 91 990 ? 

C 661010 6000160 960 "<19° 0100 ^21 0 9001060 0160 ? 

9o 60106 60190 081010 061 0091 00010 ? 

9 Q . 9910 0109610 01901 6019 010 0^ 0191 7 
9 9. 09211 0 9609 0010N 0190 ? 

OL_r OLj «-* 

^01. 0100 900060 061 2^ ? 
oL* 

. 99160 061 060 0100 9 

Z.'S-. 090 0104 90I2J0 9 O 90 01060 00160 00101^ 01®0 ? 
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Pretest 


'09 09 9IS 6J94QI0 993 99) 

919I& 691960.flSJN | 

(eaia, 0000611 , 9191 & 6019 ) 

<509 9101^©19 69960 91 9199 091360 90Q 69999 .9910N I 

* oLi c*_, n, 

(060109191, 090191, 919IS 999191) 

609 999 99 6191069 91 216§9 091360 999 69999. 999 I 

(009191, 969199191) 

999969 . .... 91999 §0,16919 99919 (3 99^99 £91 I 

(999, 01© IS, 901$) 

90010919 9§ .0199 010 <309 ©^ I 

(%OI61_, 919IS, 999) 

91090 0211969 . 9169 Ql^ldH 999 I 

oc. 

( 099 ,oioia, 211031611 ) 

600999 00 69609 999191 6(3l0&. 9 0019 ©^ I 

' a, ou 

(91019, 999, 2J19gi61l) 

999.9 <31IQH 069 QH9SIQ 960 I 

oc, d— 

(910, 991, SO ) 

0I0I60IQ 910. 9191 I 

(09160090,, 211091, ^1091, ©60-I009I) 
21160106^961 0169 . . . . 0I9H gSO 960 I 

(2JI9gi€11, 661910, 910l€l) 

21160109, ^9° 6010100,0,.9109 ^9 910101 6619100 991069 0000 

6919 90S I 

(211091, 606\0, 009) 

.'OO 9°g'100 6019 1 

(©1909, 00091 , ©091) 
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Class - VUl 


§ssa : “gi»©Q Qft'S'Q 

Explanation Phase : 

e. aifl Q!QQ!<S1SQ, QSTSnl, €11010, Q9Q, 99 , 9IQ §6)01 Q04I9 6QQ 958 I 

9 . aig QI06Q <10 961 0TO6Q §19 §08101 I §§09 99£191 Qg 1 , 9fS, 001, 

gia, a§9§ aiwifi 2 i§<ai 6 Q §49510 goejffli i 
«n os q§ §1000 <a?t9Q 999 ohooiq goo <iei <39 aig§ 1 <i@iq §§19 9S196Q 

£11691991 9991 i 

Concept Introduction Phase :- 

gi909 £1019 961 ? : €1004 €j§0§ 0IQ2|_9I 999 9(5100 §1900 3ft9 0QI0M I 910, §0, 

qfjffl, QQ9, §1611, 999 §94 Q §£14 0961 00419 6§€119 I 

gi9@9 9ft9Q 31994001 - 0904 §009 99 9198, 6910 SPolHI 99 <19° 0Q9§ 39199 99 0^ 

65910 998 I <160 O9§>0 211601901 0991 I 910, 99, 9W Q 301919 
910 009 9CTI90 0094 0969610 0*1 09 609160 §198 I §26091 
9ld490l0 6§9 (3 6§00 €1060610'9699 91969 90010 6998 I0590 
G1I969 §1000 §5409 319614001 2110 9060900961.090108010IGJ69 
9(5400 0Q9I96Q 90© 09I0IQ8 I 

(0) 091000 60194 §l§00 0<49, (9) 0910961 060194 §1000 909 I 

0 0910061 60194 §100© 0Pt9 . 

609 §1000 W©0^ 096969 0151 90 §§ 65IQ2M, 01510 091000 60104 §l§00 
900 05I0M I 0211 919, 09, 9001. §©§, ^0° Wia< ^ 90109^ 

60194 9099 21610© 1 

0 0910 QS 1 2160194 §l © o 90 Off© : 

609 §1000 9009 00-006969 0151 061 §160190160015,05110 091009 260194 gl0 o O0 
0(510 05I0M I 021 : 96i0 §94 9! dIO© 09121. 601901, 0619 600 00419 I 

§ 60194 gi%00 0fi9Q 3900 <3 9°9sa61 . 

(0) 0009, (9) 9©9 OS, (61) 00099 009 §191 0© 0^9191, 

(Q) 5j04 9^9 §0961 6019:Q^S 00 91^099 6519 0O3M I 9II§ 606O0 01061 650 9j 
600 3169 I 




Q°QS€1 : ©ft9g 0<o!3O8 ©00 0°Q0€1 (3 ©S3 691QS1 9969 ©619 ©69 I ©199 ©t9IO ^91 

& o 

©iei9369 ski i 

9 ©10 0?1©Q 2i©®0 G 0°QS9 :- 

(©) siffi®giq,Q 9Q0ia ©g i 
(«) 2116^0999 oi90i§i ©© i 
(g) 910 009 Q dSlT 

(a) ©©91991919 U2lf (3 99019 999 99181 90190 041 ©101 I 

Q°Q®(S1 : 691690 919 fc^lT©91© 0ftl ©39919 ©9©l 

6QIQ0I, 600 '<1©° gi©0© Q3IQQ ©4©SI9© 51109 99L e<al9 G 09© 0© © ©©6019 
©69 ©IQ0<3ft© ©00 9©l^9 09 991010 919© I 

©1, 09©I 0099 £l©80 G 0°9S9 : 

© 09 ©i 900199 (Soil erosion) i 

0 01© 9969 90© ©09G0 ©91 ©09_©©6Q ©00191 ©"©ft ©99G0 I 

9 ©?1G9 •<]© ©199 0*00 ©19019 ©9©1 I 

9 91010ft© 0199 g60l© <y49l 0101 0I§69 6©69© ©9^94 99l©l©9 9©S0 Q9I08IM 1 

9, 9©ft ©191 00©l 00©9 9©90 6SIQ3M I 

M O 

0°Q8<S1 : 

?. 6060 ©0 ©SI ©91010 919© I 

9 ©069 99310969 ©9© 909 91® ©9©l I 

<0 Q 99_9 g9l©169 ©ft 609ft, ©0 ©^10© 0OHI© ©9I9©I ©Sd0 I 

9© 000, 099, ©0 G 993194 99 ©1010 O’©© f[9©l© 099IQ0I© 60I9I03N I 

y ©GT0 0ft©9 3©80 G 0°Q99 : 

(©) ©10, 9©9, 2101, 991, 60999, 0S, ©199, 01® ©99 SGlOd W ©09 9I©3 9960191 
e© G 6©lft ©099 0©£IN I 

(<3l) ©g© 016© 919 ©Q9I 9110 ©GT0© 6910 S©0 0>oI3 GSg 1 g%0 ©90 I 
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